Increased levels of the high mobility group box 1 protein sustain the inflammatory bone marrow microenvironment in patients with chronic idiopathic neutropenia via activation of toll-like receptor 4.
Chronic idiopathic neutropenia (CIN) is a granulocytic disorder characterized by increased apoptosis of the bone marrow (BM) granulocytic progenitor cells and an inflammatory BM microenvironment. The aim of this study was to investigate the possible involvement of Toll-like receptors (TLRs) in the production of pro-inflammatory mediators in CIN BM. We evaluated the expression of TLRs in patient BM cell subsets and adherent cells of long-term BM cultures (LTBMCs) using flow cytometry. We also examined the activation of TLR-mediated signaling using real-time PCR arrays and explored for potential endogenous TLR-specific ligands in CIN BM. CIN patients (n = 30) displayed significantly increased expression of surface TLR4 in monocytes of BM and LTBMC adherent cells compared to controls (n = 27). The TLR signaling gene array study in purified BM CD14(+) cells showed that numerous TLR-related genes displayed at least two-fold increase in patients compared to controls. Among the over-expressed genes were genes related to the MyD88-dependent and MyD88-independent pathway suggesting a TLR4-mediated signaling. BM plasma from CIN patients induced the production of pro-inflammatory mediators including interleukin (IL)-6, IL-1β, tumor necrosis factor-α, and IL-8 by autologous BM monocytes, and this effect was abrogated by a specific TLR4 inhibitor. The levels of the high mobility group box 1 protein (HMGB1), representing a TLR4 ligand, were significantly increased in patient LTBMC supernatants compared to controls. These data demonstrate a significant role of BM monocytes in the pathophysiology of CIN through the production of pro-inflammatory cytokines in a TLR4-mediated mechanism under the influence of endogenous ligands such as HMGB1.